M edical students' attitudes toward family medicine influence specialty choices. Students who pursue family medicine value continuity of care, holistic patient relationships, practice diversity, caring for complex and underserved patients, and work enjoyment; they place less emphasis on compensation. [1] [2] [3] [4] Students who pursue specialty careers are more influenced by greater prestige, income, procedural, and research opportunities. 1 Increasing debt also decreases students' willingness to pursue primary care. [5] [6] [7] International studies suggest that globally, students value the social role of family medicine and are attracted to its patient-centered focus, versatility, and challenge. [8] [9] [10] Community-based experiences, mentoring, curricular interventions, and institutional mission can all increase interest in family medicine. [11] [12] [13] [14] [15] However, assessments of curricular and policy interventions designed to impact specialty choice are limited by lack of a comprehensive, validated measure of students' attitudes toward family medicine. We sought to develop and validate a questionnaire that assesses student attitudes toward family medicine and predicts likelihood of family medicine career choice.
Methods
The questionnaire was initially developed in 2010, based on literature review and family medicine faculty feedback. 16, 17 Before assessing validity, we again comprehensively reviewed the literature and added items incorporating new evidence. The updated questionnaire included 31 items to be ranked on a BACKGROUND AND OBJECTIVES: Although many curricular and policy interventions are designed to influence students' attitudes toward family medicine, assessment of these interventions is limited by lack of a comprehensive, validated measure of students' attitudes. We sought to develop and validate a questionnaire that effectively assesses medical student attitudes toward family medicine.
METHODS:
A 31-item questionnaire was assessed for internal, external, and content validity. The questionnaire was offered to fourth-year students at two Midwestern medical schools. Internal validity was assessed using data reduction and iterative factor analyses. External validity was assessed by correlating scores with intention to match in family medicine. Content validity was assessed by directly observing students as they completed the questionnaire and qualitatively evaluating student comments.
RESULTS:
Of 858 students invited, 426 (49.7%) provided usable questionnaire data. After removal of questions with lower interitem correlations and simplification of subscales, the modified questionnaire achieved acceptable subscale internal consistency and a Cronbach alpha of 0.798. The overall instrument summative score correlated with family medicine career choice (P<0.001). Most subscales and individual items also correlated with family medicine choice. Ten students were directly observed, using an iterative process, and modifications were made based on student understanding.
CONCLUSIONS: Development of a validated questionnaire assessing medical student attitudes toward family medicine is feasible. With further refinement, the Family Medicine Attitudes Questionnaire may be useful in evaluating the impact of curricular interventions on students' perceptions of family medicine, contributing to an evidence-based approach to recruitment of students to the specialty. 5-point scale from "strongly disagree" to "strongly agree", categorized into seven subscales: relationships, competence, unique skills, lifestyle, research, importance, and shortage ( Table 1) . The "lifestyle" subscale was developed based on the work of Clinite et al, who defined lifestyle to include five components: enjoying work, work environment, financial compensation, schedule control, and time off. The questionnaire was offered to fourth-year students at the University of Minnesota (UMN) and Michigan State University College of Human Medicine (MSU-CHM) in 2015 and 2016, after submission of National Residency Matching Program rank lists. UMN and MSU-CHM are Midwestern land-grant allopathic medical schools chosen for convenience and relatively high proportion of students choosing family medicine. MSU-CHM students were surveyed on paper in 2015 and electronically in 2016; UMN students were surveyed electronically both years. When students were surveyed electronically, they were sent two reminders to encourage questionnaire completion. We collected respondent demographic and specialty choice information following questionnaire completion. Data were collected anonymously. We assessed questionnaire internal, external, and content validity.
We assessed internal validity using data reduction and iterative factor analyses. We examined the whole questionnaire and each individual item for validity by evaluating factor loading and interitem correlations of subscales.
We assessed external validity by correlating questionnaire score with intention to match in family medicine. We calculated questionnaire scores by summing responses to items (reversing negative items). Independent subscale scores were calculated by summing subscale responses. Independent samples t-tests were used to correlate scores and individual items with family medicine career choice.
All MSU-CHM students were invited by e-mail to participate in a direct observation assessment. Students were selected for diversity of year in school, age, hometown size, race/ethnicity, gender, family income, expected educational debt, marital status, and family medicine interest. A research assistant (Fitzpatrick) directly observed students completing the questionnaire, then asked them to describe their interpretation of each item and reasons for answering each item as they did. The research assistant took notes and responses were audio recorded, transcribed, and analyzed independently by two investigators (Phillips and Prunuske). Using an editing approach, researchers looked for evidence that students understood the intended meaning of the item, evidence of misunderstanding, and homogeneity of understanding. After the questionnaire was modified, further interviews were performed to reevaluate content validity.
The study was approved by the MSU-CHM and UMN Institutional Review Boards.
Results
Of 858 students invited, 426 (49.7%) provided usable questionnaire data (A few responses were too incomplete to be used). Respondent and comparison national demographics are shown in Table 2 . Compared to all US medical students graduating in 2015 and 2016, respondents were more likely to be white, female, have high debt, and choose family medicine.
Initial questionnaire Cronbach alpha was 0.796. Data reduction and factor analyses indicated high internal consistency for some subscales, but not others. After removal of questions with lower interitem correlations and simplification of subscales, the internal consistency of each subscale increased, with the modified questionnaire achieving acceptable subscale internal consistency (Table 3 ) and a Cronbach alpha of 0.798.
The overall instrument summative score correlated with family medicine choice (P<0.001). Most subscales and individual items also correlated with family medicine choice ( Table 3 ). The major exception were questions about "lifestyle." Several questions about work environment and a time off question had no relationship with family medicine choice, and were thus removed. Six students were directly observed. After qualitative analysis, one poorly-understood item was removed; three items were modified for specificity and clarity. Four additional students were then observed, and demonstrated good understanding of all items. Table 3 shows the questionnaire after modifications based on internal, external and content validity analyses. The revised questionnaire contains 17 items and six subscales: relationships, competence and expertise, lifestyle, research, importance, and shortage.
Discussion
Preliminary evaluations indicate that development of a validated questionnaire is feasible. Item responses identify positive student attitudes toward family medicine, and positive attitudes are associated with family medicine career choice.
Like others, we found no correlation between perceptions of work environment and specialty choice, suggesting that students who choose family medicine are familiar with the challenges of the family medicine work environment. 3, 18, 19 In future survey iterations, we will pilot other items assessing family medicine schedule control and time off, to see whether the lifestyle aspect of student specialty choice can be captured more comprehensively.
With further refinement, the Family Medicine Attitudes Questionnaire may be useful in evaluating the impact of curricular interventions on students' perceptions of family medicine, contributing to an evidencebased approach to recruitment of students to family medicine.
Limitations
The study institutions are public Midwestern medical schools, chosen based on convenience. The small sample of surveyed students does not represent the diverse population of US and international medical students. Future studies should include more diverse populations and institutions where smaller proportions of graduates choose family medicine. The questionnaire has been only tested among fourth-year students, and may not be valid in assessing premedical or early medical students' attitudes toward family medicine.
Conclusions
We have developed a questionnaire that allows assessment of Midwestern US medical student attitudes toward family medicine, and identified a pattern of responses associated with family medicine specialty choice. Further testing and refinement of the questionnaire is planned. With further modifications, this instrument may allow researchers to better assess curricular and policy interventions designed to change student attitudes, ultimately contributing to innovations that increase the proportion of students choosing family medicine careers. 
